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Epitome 



(57) [Abstract] 



[Technical problem] Even if it is the case where a 



load becomes excessive, generating of a trip is prevented 



certainly. 

[Means for Solution] The current limiting 
upper limit was formed. 



ing 3 restricted so that a current command may not exceed a current 
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CLAIMS 



gSfffn- compressor drive approach charact an.d bv — ^^^^^ 
becomes excessive. 1 . . h contro | s an inverter (6) so that a motor 

^r^r^'^!^^^ — — ™ hi,e caming out 

feedback control of the motor current. hj h answers that the current command value 

[Claim 3] The compressor drive approach according to cla.m 

was restricted and lowers a rate command I value. an inverter (fi) SQ that a motor 

^^■S^t^^^^ ~< — d ^ ans " ers having approac 

%zi^^^:z^^^ « <* - * *-* of a cunrant ~ d 

value. ... ^ ^u;r« 1 +n rlaim 5 which answers that the motor 

[Claim 6] The compressor drive approach ^^^J^J^Z^Z became equal, and brings a 

[Claim 7] The compressor drive approach given in any of cla.m 1 to c.a.m 

conditioners by the synchronous motor (7) they are h . rter contro , mea ns (3) which controls 

[Claim 8] The compressor driving gear ^^^^tSrS 6) so that a motor current does not 
a synchronous motor (7) by the inverter (6). and controls ■^JJJJ^ a compress0 r (8) by the 
cross the predetermined range in the compressor driving gear whK* . arw p 

Kra= 

[Claim 11] Said inverter control means (11) and I (12) are a comp predetermin ed range, when a current 

is what controls an inverter so that a ^^^^^.nd^ a rate command value, 
command value answers hav.ng approached the Preterm ned v according to claim ! , 

[Claim 12] Said inverter control means (3), (11). and (12j _are a comp 

which is what also performs a limit of a ^ en ^^^ essor driving gea r given in any of claim 8 to 
[Claim 13] Said inverter control means (2) and (12) are a ^^^f ^ which specifies the 
claim 12 which is what answers that m°tor curr •^^e *«i JJ.^ phase which can generate the 
predetermined range, or became equal, and brings a current pnase 

maximum torque they are. f , • 8 to c | aim 1 3 which is a 

[Claim 14] Said compressor (8) is a compressor driving gear given in c y 
compressor for air conditioners they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , ... . .+ + u e ^omnressor drive approach and its equipment, this 

driving a compressor by the synchronous motor, and its equ.pm 

SSwon of the Prior Art] The compressor is used as a driving source of various Kinds of equipments 

Sot^ 

synchronous motor from the former as ^'^f^/^f^ - s J led her eafter) of the rotator of a 
etement which detects the rotation out armature-voltage control of the inverter 

synchronous motor, and the inverter ^J^^^Zact current becomes excessive, the th.ng 
on the basis of the detected Rota such as an inverter, is proposed, 

containing the OCP section wh.ch protects ^^J^TX? . synchronous motor is included in a 
[0004] Although sensors, such as a hall d ™ e J ""^^ dete y cting element which does not use a sensor, 
compressor as a location detecting element here The location det g by detecting motQr 

a^^ „ adopted . rfer - ha 

^^r^rSST^^S^l» motor can ba opened. and a can b e 

driven. 

ST,* "cmp^. r^p y o~-a^n g in accordance with a Ha, of a compressor 

temperature and displeasure will be given he usua| oper ational status, since actuation which 

[0009] Moreover, in the compressor for air ^tt»nan. by ^t ^ ^ maximum |oa£ , 

compresses a refrigerant gas ,s * e «° r ™%°^^ and it is thought that a trip ,s not 

currently assumed by compression of a aled fn the state of liquid and liquid compression will be 

5sss x v ^^ - * <* - be — d - c — t,y - above 

un-arranging will occur. 

generating of a trip certainly, and its equipment. 

K for SoMng the Problem] m controlling a ^^^lT,Z^tl\^^ 
by the synchronous motor, tha compressor ™Je also when a load becomes axcaaaiye. 

so that a motor currant does not cross *a Prad. cr of controlling an invartar so that a motor 
Slrr.CKS2S ! ; — a cur^t command yalua while ca W ng out 

JSSTS^i^ S r a C pZoh of Calm 3 is tha approach of answarin g that tha currant command 
yalua was restricted and lowering a rota oom^mand yalua . controlling an in y ert er so that a motor 

r^=^fdr^: f dtr w^l. — - —^rz 1 

fl ,e : //C : ,Documants !42 Oand«OSa W n g s,mmcheayer,My S 20Documants, J POEn ¥J P- A - 2 00 2 -l38... 1/21/2005 
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command value. . orvr , K/ ™h of answering the motor current having 

rr h h eV=n»^ir ^^Stnt =4 become e,ual. an, brin gi n g a 

^?rro^ 

by the synchronous motor inr . ljdes the inverter control means which controls an inverter 

c ^,?n,:rcX^ - «-< * motor is controlled 

gs^^^ s «* ^ oon,ro ' means - and 

Lars a rata command value is used for the compressor *™J«J» ^ ."Idetolnad value and lowers a rate 
EJJ^S;^^ -or cogent does not 

12 as said inverter control means. Qr , cuu ^ havine approached the upper limit as which a motor 

^ dTor the ™ sor drivin6 gear of c,aim 14 as said compressor ' 

DMri Since in control a synchronous motor „v ^he porter and «*« a co = r by the motof 
synchronous motor, if it is the compressor dnye approach of ^J""™*^,^ even * a load becomes 

rssrr pr «rss ^ss^r^sns - * - - — 

beforehand. inverter is controlled so that a motor current 

[0025] If it is the compressor drive approach of claim 2, since an nven. carrying out feedback 

llaim 1 ° a " ba 

attained. - . answers that the current command value was 

K^nd^^ 

controllable and also again, and the same operation as claim 2 can J^!™* d so that , motor outrent 

if it is the compressor driving gear of claim 8 also when a Moa predetermined range, 

controlled by the inverter control means so that a * current becomes excessive, 

[0032] Therefore, even if a load becomes excess.ve. it can prevent that a motor curren 
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and generating of a trip can beprevented beforehand. 

[0033] While carrying out fee A control of the motor current, since ^ controls an mverter ,s adopted, a 
motor current is controllable. Wis the compressor driving gear of claim 9 and also as sa.d inverter control 
means, so that a motor current does not cross the predetermined range by restnct.ng a current command 
value and the same operation as claim 8 can be attained. 

[0034] If it is the compressor driving gear of claim 10, since what answers that the current command value was 
restricted as said inverter control means, and lowers a rate command value is adopted, after lowering a rate 
command value, a motor current is controllable and also again, and the same operation as claim 9 can be 

[0035] e if it is the compressor driving gear of claim 11, since what controls an inverter is adopted so that a 
motor current may not cross the predetermined range, when a current command value answers having 
approached the predetermined value and lowers a rate command value as said inverter control means, .t 
becomes unnecessary to perform rapid limit processing, and control can be stabilized, and also the same 

operation as claim 8 can be attained. 

[0036] If it is the compressor driving gear of claim 12, since what also performs a l.m.t of a current command 
value will be adopted as said inverter control means, even if it is a case so that it may originate m a load 
becoming excessive and rapid velocity turbulence may occur, it can prevent that a motor current becomes 
excessive and generating of a trip can be prevented beforehand. 

[0037] It answers having approached the upper limit as which a motor current specifies the predetermined 
range as said inverter control means, or having become equal, when it was the compressor driving gear of 
claim 13. and since what brings a current phase close to the phase which can generate the maximum torque is 
adopted, the maximum use of the motor torque can be carried out, and also the same operafon as any of cla.m 
8 to claim 1 2 they are can be attained. 

[0038] If it is the compressor driving gear of claim 14, since the compressor for air conditioners is adopted as 
said compressor, the fall of the amenity resulting from an air conditioner stopping can be prevented, and also 
the same operation as any of claim 8 to claim 13 they are can be attained. 
[0039] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the mode of operation of 
the compressor drive approach of this invention and its equipment is explained to a detail. 
[0040] Drawing 1 is the block diagram of the compressor driving gear of this invention showing an important 
section [ like ] 1 operative condition. 

[0041] The rate command section 1 which this compressor driving gear performs PI control based on the 
difference of the rate command given from the outside, and whenever [ real velocity ], and outputs a ^torque 
command, The current command generation machine 2 which generates a current command by considering the 
phase command and torque command which are given from the outside as an input, The current limiting 3 
which restricts the magnitude of a current command by the current upper limit, with a current phase held when 
a current command exceeds a current upper limit as compared with the current upper limit which set up the 
current command beforehand. The current control section 4 which performs PI operation based on the 
difference of the current command and actual current from current limiting 3, and outputs an electrical 
potential-difference command, The d-q-> three-phase-circuit transducer 5 which performs d-q-> three 
phase-circuit conversion by considering an electrical-potential-difference command as an input based on the 
Rota location (rotation location of the rotator of a synchronous motor), and outputs a three-phase-circuit 
electrical-potential-difference command, The inverter 6 which generates three-phase-c.rcu.t alternating 
voltage based on a three phase electrical-potential-difference command, and is impressed to a synchronous 
motor 7 A three-phase-circuit electrical-potential-difference command is considered as an input with the 
compressor 8 driven by the synchronous motor 7. Electrical-potential-difference detecting-element 6a wh.ch 
performs dead-time compensation etc. and detects actual voltage based on the Rota location, Current 
detecting-element 7a which detects actual current by considering a motor current as an input based on the 
Rota location. The location detecting element 9 which detects the Rota location (theta) and a rate (omega) by 
considering actual voltage and actual current as an input. It has the subtraction section 11 which subtracts the 
output of the constant K1 section 10 from the rate command given from the constant K1 section 10 which 
carries out the multiplication of the constant K1 to the current exaggerated value from current limiting 3, and 
the outside, and obtains the rate command after amendment. 

[0042] Moreover, I term limit command can be supplied to the speed-control section 1 from current hmiting da 
condition [ a current command exceeding a current upper limit ], and it can prevent that tt is desirable to hold 
in the condition before a current command exceeds a current upper limit (refer to the broken line in drawing 
1 ), and PI operation emits the internal state of the speed-control section 1 in the speed-control section 1. In 
f,le://C:¥Documents%20and%20Settings¥mmckeever¥My%20Documents¥JPOEn¥JP-A-2002-138... 1/21/2005 
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addition, both may be used toge^^ although what is necessary is to rep^^this configuration with the 

constant k section 10 and the J^Mfaction section 11, and just to adopt. 

[0043] The operation of the above-mentioned compressor driving gear is as follows. 

[0044] Based on the difference of the rate command given from the outside, and whenever [ real velocity ], the 
speed-control section 1 performs PI operation, a torque command is generated, and the current command 
generation machine 2 generates a current command based on the phase command given from a torque 
command and the outside. 

[0045] And only when this current command exceeds a current upper limit, current limiting 3 restricts a 
current command. 

[0046] Subsequently, based on the difference of a current command and actual current, the current control 
section 4 performs PI control, an electrical-potential-difference command is generated, it changes into a 
three-phase-circuit electrical-potential-difference command by the d-q-> three-phase-circuit transducer 5, 
and an inverter 6 is supplied, three-phase-circuit alternating voltage is impressed to a synchronous motor 7, a 
synchronous motor 7 is driven, and a compressor 8 is driven by the synchronous motor 7. 
[0047] Moreover, while performing the above actuation, electrical-potential-difference detecting-element 6a 
detects actual voltage. Since current detecting-element 7a can detect actual current and the location 
detecting element 9 can detect the Rota location (theta) and a rate (omega) based on the actual voltage and 
actual current which were detected (presumption) Based on the detected Rota location (theta), the applied 
voltage to a synchronous motor 7 can be controlled, and a synchronous motor 7 can be driven that a rate 
command should be followed, as a result a compressor 8 can be driven. 

[0048] When it originates in liquid compression etc. when the above-mentioned operation is performed, and a 
load becomes excessive, if the speed-control section 1 makes a torque command increase, a motor current 
(actual current) will increase with the fall of whenever [ real velocity ]. 

[0049] Thus, since a current command will be restricted so that current limiting 3 may not exceed a current 
upper limit if a motor current increases and a current upper limit is reached, it prevents that the current 
command supplied to the current control section 4 exceeds a current upper limit. And it can prevent that a 
motor current becomes excessive by the current control section's 4 generating an electrical-potential- 
difference command based on the current command restricted in this way, and controlling an inverter 6. 
[0050] That is, also when a load becomes excessive, a synchronous motor 7 can be controlled so that a motor 
current does not cross the predetermined range, as a result a compressor 8 can be driven. If it puts in another 
way, a halt of the compressor resulting from power device protection (trip), a standby time, etc. can be 
abolished, and when a compressor is a compressor for air conditioners, the fall of the amenity resulting from a 
halt of a compressor can be prevented beforehand. 

[0051] Furthermore, since the maximums of a motor current are reducible, capacity reduction of inverters 6 
and the maximum current value reduction of synchronous motors 7 are attained, and the cost cut of a 
synchronous motor inverter can be attained. 

[0052] Subsequently, when a compressor is driven with the compressor driving gear of drawing 1 and liquid 
compression is performed, the case where drove the compressor with the conventional compressor driving 
gear, and liquid compression is performed is explained. 

[0053] The rate and the phase current at the time of driving a compressor with the compressor driving gear of 
drawing 1 were as being shown in (A) and (B) among drawing 2 , respectively, and the rate and the phase 
current at the time of driving a compressor with the compressor driving gear conventional on the same 
conditions were as being shown in (A) and (B) among drawing 3 , respectively. 

[0054] And in the compressor driving gear of drawing 1 , the peak value of a motor current was 39.6A, and 
maximum velocity sag was -40.6rps. On the other hand, in the conventional compressor driving gear, the peak 
value of a motor current was 53.6A, and maximum velocity sag was -33.1 rps. 

[0055] Therefore, by adopting the compressor driving gear of drawing 1 , the peak value of a motor current can 
be reduced sharply and current capacity, such as IGBT of an inverter 6, can be reduced sharply. 
[0056] Moreover, in the compressor driving gear of drawing 1 , maximum velocity sag is large, because it has 
restricted that restrict a motor current and superfluous torque starts. In this case, since motor torque will be 
restricted, protection of a compressor mechanism can be attained. 

[0057] Drawing 4 is the block diagram showing the important section of other embodiments of the compressor 
driving gear of this invention. 

[0058] The point that this compressor driving gear differs from the compressor driving gear of drawing 1 is only 
a point of having formed the command current detector 12 which replaces with current limiting 3, outputs a 
rate suspension command by considering a current command as an input, and is supplied to the subtraction 
section 1 1 . 
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corresponds considering a command current as an input of this con f )gura tion is 

[0060] As compared with a current upper hm,t, when ^fon^M ^ as the compreS sor driving 

adopted, when small enough, a current command ^"J^^^d ^Sv. a compressor, 
gear of drawingj. h case a current command » not rest ^ncted and can dnv ^ ^ ^ 

r^w— and what a rate command is dec 

for by the subtraction section 1 1 (it '%™*^ h ^'^ J^ced. capacity reduction of inverters 6 and 
ri^mTu^ ^J^^^Z^rs 7 are attained, and the cost cut of a 
synchronous motor inverter can be attained. gradually performed near the current 

control can be stabilized. . nnrtant sect ion of the embodiment of further others of 

[0064] Drawing 6 is the block diagram showing the .important section ot 

the compressor driving gear of this invention, compressor driving gear of dj^wing_L is only 

[0065] The point that this compressor driving gear differs from* ne comp suspension command 

a point of having formed further the command ^^^ 2 ^SSS section 1 1 . 
by considering a current command as an ^^J^^Smc shown in drawing 5 is set up 

Eh^ 

corresponds considering a command current as an ' ' n P>-* . command approaches a current upper 

[0067] If the same operation as ^^^^^^PZa a current command increases 
limit when the compressor driving gear of th s configurate « , .saa p < detector 1 2 is 

gradually, the amount of rate suspension 1 1 (it is made to hang), 

outputted. and a rate command can te t d ^^ c ^^nSTv.lu. exceeds a current upper limit quickly 

SlTm^ — — r6dUCti0n ^ ^ C ~° r 

driving gear of drawing^ . Bm w n - *? ; s also formed, even if it is the case where such a 

the compressor driving gear of this invention. com D ressor driving gear of drawjng_6 While 

[0071] The point that this ^^^^ZZt^^"^ a—""* ° f rate 

the amount of rate suspension-command current ^araoten s ^ oomman< ) current as an 

suspension which is set up beforehand and ^^^^^Jicu^ng [command phase x(1- 

to the current command generation machine 2 suspension may become a 

[0072] In addition, the current upper limit is set up so that tne amou 

predetermined value in a current upper limit is adoDt ed in addition to an operation of the 

^0073] When the compressor ^^^^^ 11—6 current detector 12 can be 
compressor driving gear of drawing 6 . the curren Phase from ^ ^ tQ ^ 

Z^^rZ'lZTZ^tZ^Z malum use of the motor toroue can he 
S%Ce,amp,e, since 

comes to equip the interior of a rotator a permanent magnet »B» based Qn an upper 

*peTc^r!n^ «- — ^ °" ^ 

out the maximum use of the motor torque. 

g£ of the .nven.cn] .nvention o, Cairn , does so the characteristic effectiveness that it can prevent that 
L//C:VDooumants%20and«0Settin g s,mmcKeevera M v%20 D ocu m ents W POEn,JP-A-200 2 -,38... ,/21/200 5 
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a motor current becomes exce^even if a load baco.es excessive. a^nerat,n 6 of a tnp can be 
prevented beforehand. ^3S? t . ari . a i Qn j oes so the same effectiveness as claim 1. 

?0°07^oreV™r "ptiorm rapid M P™ e - — <• 

alsa the aame effectiveness as claim 1 is done so „ ridnate in , | oa d becoming excessive and rapid 

[0079] Even if invention of claim 5, sa "^S*! that * can prevent that a motor 
velocity turbulence may occur * does s the ^aractensoo a d 

sss t^rM^r an air con * ooer stopping ' and 

becomes excessive even if a load becomes ^^tS^^L so the same effectiveness as claim 8. 
SS3 KSE- 2 claim ?.^^\t!L^ , Sr*r lowenn. a rate command valua. and also ,t 
^tt^rs ££££ rapid limit processing of Cairn „. and control can be stabili.ad. and 

also the same effectiveness as claim 8 .s done sa originate in a bad becoming excessive and rapid 

[0086] Even if invention of claim , 1 2 is , . , case s that £ may ^ |t can prevent that a motor 

. velocity turbulence may occur ,t does so the cha J^£ c d beforehand . 

— — • - - ^ S ° ^ ^ 

S= -.1°^ - * — stoppin& and 

also does so the same effectiveness as any of claim 8 to claim 13 they are. 



[Translation done.] 
* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] rtmn ™ or drivine gea r of this invention showing an important 

[Drawing 1] It is the block diagram of the compressor driving gear ot 

section [ like ] 1 operative condition. compressor with the compressor 

fewing_2l It is drawing showing change of the rate at the time 

driving gear of drawing! . and a motor current compressor with the conventional 

[Drawing Jl It is drawing showing change of the rate at the time or driving 

compressor driving gear, and a motor current h embodimen ts of the compressor 

towingLil It is the block diagram showing the important section ot 

driving gear of this invention. amolint of rate suspension-command current 

[5rawing_5l It is drawing showing an example of an amount ot rate suspen 

characteristic. ; m nnrtant section of the embodiment of further others of the 

\Drawne3l Jt is tne block dia S ram snow,n e the 'mP° rtant section o 
compressor driving gear of this invention. 
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toThisTe bioc* diagr^howing the important section of the ^diment of further others of the 

"/el .tlsdSlowX Cue-current phase characteristic o, the permanent magnet motor 

Sich comes to equip the interior of a rotator a permanent magnet. 

[Description of Notations] . 

2 Current Command Generation Machine 3 Current Limiting 

4 Current Control Section 6 Inverter 

7 Synchronous Motor 8 Compressor 

10 Constant K1 Section 11 Subtraction Section 

1 2 Command Current Detector 
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iS©ffi«8«&«l#iS. 

[»*«7 3 ibjjb*-* (7) Ki^-c^^affl^ffl 
fflt§«*«iSrr 1 e ©Mn^tcia^ 

©fflMESitfffc 

[it#*8] -f»<-* (6) tciot^-f 

(7) *1W»U HJW*-* (7) (C«fcoTE«I« 

(8) tWtrTiffilWWBWIWKfc^^. 

«W*«<3> (4) (10) (11) <12)*£* 
[»#*9] IWB-f < 3 > (4) 

[»3J0B10] WBB-f (3) (1 

0) (1 v) it. nmz&wtmmzntcctici&gi, 40 

c«*a in fWE-f >'<- **w*s ( 1 1 > ( 1 
2) ». m&t§^#i^WK#^ fcc<hK:l£;gL/r 

<fc 9 K A »<- * *>©-c*>£ 
fS#Jg 8 (Cl a4£©lBe«SI8ft*£K. 

1 2 ] tna-f »<- * mm®. ( 3 ) ( 1 

1 ) (i2)ii ««as^ia©WR**>iT^ &©-?** 
«3j<9 1 1 ^mMsmmmm, 50 
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[»3jBfii3i ne-#>/<-*tw*»<2> (1 
2) {J *~*ii^*im«©S6B*«^£±iMtia 

#9 8 «=>iwbs 1 2 ©{5m*»tciaiB©E8i&&*fr^ 



So 

1 4 1 musa®fik < 8 ) tt^mufn&ffliifii 

[|fciil3©i*tffl&i»9J3 
[0 00 1 3 

jgstb-r *eimm»***»J: c«<«ii«cwr * . 

C00023 ^ M 

c 0 0 0 3 3 * i/c. jBt«*iK*rr b 

fca - S&gfcKWt bT -f f SMEW**"* 
c pg&£^tffc©# s n*i5 ntro*. 

[0 0 0 43 CC-C, ^g«IUlSI5<i:b-C«. 
ft£©*>1^£ffl^£& (D " c *-*" C * >,fc< '** J ' I5»W*- 

i2o° ccssu. ^jim»irafc*5<'^*" :S? ^ e ^ ff 
%wh-t*c 

[00053 ±ie©«fiS©HSi^«'^*^' rn 
[0 00 63 

jgAfCft o tcMGlc . o C PSPtc «fc o -c >/<- * a 4' 

[ 0 0 0 7 3 u-c . h » ^#w*bw»6ic«. m 

Hfci@t&. BaS«©«^^ £'5r^UT^W©^«^ 
M©«(cWBtt*tf 5©tr. JBf«©f?±^#^^° 

[00083 ffBP^WS^ ffiT * 




(3) 



:A*$S£l/&t>t>©£E*>tt*» b#>U ^(C(i. & 

w^tf^citca*©^. m^ja^^-^-cu*^. 10 

[0010] 

[00111 ^ 
[f&SfcjB&T&fcto©^©] ft** 1 (DKMWm-fi 

[oo i 2] »#a2©E*WM&#8a*. 
[0013] si** 3 ©m*tmig!ft*^«- msstii^ffi 

*0°0 1 4] ft**4©J£S§«£l8S&:£&«> 
CitCfc-^-C, *-dr«!feGJBr£©«H*ii*.&<'»«*9 

[0015] it** 5 ©ii««sigtt*a«- mmm&m 
©$ilil*fctf^^t?&€>o 

[0016] |»3RB6©E«MWWWrj£». *~ 

[0017] «JJW7 ©fflWMHfcfrSctt. P«8*- * 
[0018] »** 8 ©EUStSKBibSSStt* 4 * 

t&fclSStrr £&©"?£>-?-€. ft^jt^tcttofcti^K 
fe^-****^©^**!*.*** «* 9 K * >y< ~ * 

[0 0 1 9 ] »**9©ff»«8E»l£att. *E-f>* 
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- jr«t«JgfjE©«H*a*ttC»«fc 5 K * *iW 

arritoifisffl-r**©^**- 
[0020] «** i o (osmwmwi^m^ we-f > 

fc»0**»B^*Ttf**©*^***«>' r * 

[0021] w** 1 1 ©ewwbwwb*. B'jsa-f ^ 

af«»*JBf5E©«H*a** , '»«* : w <( 
■J- 5 *>©Sr»ffl-r « fc©-C4>£. 

[0022] »** 1 2 ©EHflUBttW*. wE-f > 

[0023] »** 1 3<D&Mwm&£ix- **n > 
-rs.biMtKjfi-3*. tu<tt«u<tto*:ciKjes 

Sfc©*»J8-r*t©-P**. I»**l 4©EI§®S8 

■rsfc©"C*So 

[0024] 

*Mtrr&©tNb«*>6. ft#*5jfc*ctc^o-r * 

to [0025] flNQl 2 ©fflWMHfcfrttt?*™* • 

jt«*©»wp*fT9 c <»:*5-c# w#« i traa 

[0 026] It** 3 ©EEMWHfc&Sn:*™*. 
[0027] it#ffl4©ffiit«Ktt^C*tl«, 

t»j:5K-r>^-5r*«(wr*© , c*** i 6. mgsife*a 

[0028] It** 5 (D&mm&tf&X S) nii , SSSE 



C4) 



So 

[0 029] HW016 ©BEWMBIIl^^*^ *~ 
>CTi 5 ©{5Jft*> iRI«©flMB* ici#r«4. 

[0030] m^m 7 ©E*e«S8«tf>Scr &fttf . bim io 

*- *K «fc or£«l«aWBffiK«*WW' *®" c * * 

[0031] ai*s8©fflffi«K«b«at?*ntf , -t > 

[003 2] Ufc**-»r. ft«*sji*fc&^r*>*-* 

[0 03 33 «#«9 ©E«miE»^S-C*n«. m£ 
Or. *-*«ft*7-f-F'<» 

*£{W^s%©*sffl-rs©r*s*>e>. 

[0034] 1 0 ©^«SBttt£Sr*fttt. « 

*W»*R£ Or . «H8^t* I «» 3 nfc 

c &**r* *. _ 

[0 035] HI*JS 1 1 ©IE*88«Bttger&ft«> m 

m-< »<- zmw&mt or. nm^wfim&ms. 
***s iBWDfOT«toW*ci#r* 

* 0 0 3 6] 1 2©ffiWM»l«**** 13 

K-f >x- or. *M8B^tt©MR* 

•5*>©?:Sffi'3"-&©r*)?)* i 6). tflr**^^ 5 ^ 4 
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[0037] ifWss i 3©fflBiif»£Sra>fttf. 19 
1 2©Mftfr<tP«©^ffl*^ T * ci **~ c# * , ° 

[0038] HHPS 1 4©)Bi»*^*^ S - 

ivsm&t bx^mmmmm^mm-r s©r&* 
*> h , gaantftPftt? set ksht * 

[0039] 

imwmmvmm] «r, asttBB£#raor. c© 
^©ffitiiaigsi^fc*^©^®**®®* 6 *^ 

[ 0 0 4 0 ] B 1 «C©^W©ffi^*^tt^S©— 

[0041] t©EiB8USga&i£Stt> Ha**** & ft 
M,*^*«ia**a«ra4rti$i£. ******* 

«6±»«itt«or. 
or«E«^*iH*-i**««W*» 4i * 

S) KK-5l>r d - q - 3 1BBft*1f oT 3 ffi«E»* 

*a#r sd-q-3 tafias 5 i . =««SB^tc* 
-»>r3«aiWE**«^. pj)«*-^7(cEPfla-rs 
-f;,*-*Bfc. H»l*--*7«:J:91R»Sft*E** 
3fflmEtg^?:A*«tL,r. a->ttBUWl-» 

Bc«^a>rfiwii*«ffl'r*«»*w»7ai. mm 

E*J:C««ft*Aa&l/rn--*tt* < 9 > feJ: ^ 

Iff 1 0 fc. j«»»6#«.6*i*aB«l**6ffi»K 1 
SI o©ttJ*4^or^SM>au«B^*»*«»» 
1 1 i**ur«,»&. 

[0042l$fc, ««B*#«BJ:Rtf t 

«p» l Ktttftor . XflEMft* 1 ©rtSWflS**«3§^ 
*s«iLtllR«**l* Smr©^^^^^ c b 
< (a l *©K«#JBD . S^JfflJgP 1KP1 




[0043] ±^<DE.mmmmms<D{fmifA<ot*s*) 

M«:»-^^TjiS*iJaig|J l fc J: DP I M^tf Y)V 

©*«&•; s 3? 3JcJ:^rmsK^**iIi®'r 10 

[0046] Jfct,vc. ®&fg^£SIMi££©MK*'5l,> 
-CSi^fl©a54{Cj:-o-CP IiW9P£tT^-CfRE}i^££ 
/?SU d-q-3ffi^gP5«:j:-,r3fflm£Eji^K:^ 
gSL-C-f 6 tc{tt|6U 3tH3&£*JE£15JW*- 

$iK.wmi,xwm*:-'2i*WMv. mm*-* lit 

[0 04 7] g/c> «±©ttfE*fT^-Cl»*HIK:. ns. 
t&mSJ6 a(c«to-CHm)I^HiL. «£&mS&7a(c 

{cS-^c^rfiM^agpgtcJr^Tu-^eg (0) to J: 

zmm (co) z&m am) -r-scias-cd-s©-?. 

Ui3*lfcP-^&g (6») fc«-5i>TlHl»Hr-#7-s© 
[0048] ±i2<OfPffl?rtf 5*§^C*5l>T: . Mf§& 

[0 04 9] C<D£5t,Cl,X*:~-Znffii)mMl>. Ufa 30 

[0 0 5 0] ■9iffi&i®.f:icrj;- 3 tcme:it&^ 
tern-mi*. **y~ i rK4x&m ( h v »:/) {ciaa-r 

[0 05 1 ] Shic. *-^SijSEcDS^:ffl4BiMT^c 

[0052] -x^x. m 1 (DBMmmmmmtj: *jsm 50 
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[ 0 0 5 3 ] 0 1 ©ffifi§illg»>$|g«: J: 0 E*§tB£S8S& 
(B) K^i*J9-C*»). ng-©£:ttrse*©jBg® 
ma. *ti?tim3<p <a> (b) Km-fife 9 

mm<D£-z>m&3 9. 6 a. a^gara*- 4 0 . 

6rpsTWc CtnltttLX. tt3bZ>BEMMMBft£ 
g-C«. *-$r«*©tf-*«#5 3. 6 A. 
gTas-3 3. lrpst*-5fc„ 

[0055] i/fc*«-,t, b 1 <oim®m®$im.*um 

ZCtifiXS, ■4l"i-$G<Dl GBTJ&i*©^^* 

* s c t #-cs 

[0056] i/c. HI 1 ©ffiffit^tt^gtCfct^-CS^ 

4. C©*§£«t«. h^^**9®T-SCi«C^S 
[0057] H 4 tt C omW(DKM®MSbgim<Dm<Dm 

tmmvmsn&m-r -fu v ?mx$>z. 
[0058] c<Dttmmmffimmm 1 vBEmusnm 

wjtitiiaaiTJg^tttti. ami i(cm*&-r 

[0059] ISffBJg^SiJfetfemg 1 2 W. MiL»B5 (C 

*o. m^mt^xtHiUxMmnm&mrm.^mt> 
•r^cias-c^-s. 

[0060] C©««SCD)Eai«^g«^S*»fflUfc»^ 

&mt§&#wfoJttmK.itLx+fticfr$i.>®& 

[006 1 ]^U, «Hi^*««aLhlRfS«:ifi-5< 

[0062] c©s*. 

ci*Jr#> ^>^*-^6©sagiM. raw*-* 7© 

©3 ^ h y^>«ftjw* c <t*sr* 
[0063] cosmmmmimitis^xix m 
ffi±mm<Di5: <x&* tcmmmr&r sctfrxszo 
x. m 1 ©ffifs*sig«)«g©cfc 5 ftaa^mzjSJi^jRg 



(6) 



[0064106 WC <D^9J©E*f ®SES&£jS© 3 6 it 
[0065] COffiffi&iSl&iSg^H 1 

[0066] ifria^^^as 1 2 ». H 5 ft 
>£&ftT« - ^ WMWS-aWKS 3 ft/c *> ©"? 

-rsctan?**. 10 
[0067] wnimmmmmffii&m sterns 

KB. m^^^^tC^ttl^S^^ 1 * 04 ^^® 

[ 0 0 6 8 ] /c/cU Hatcm^ti^ffi^^^-tfSffl* 

©fflf§*8!§E»>^Mr«. +^*-^^B'M ; S:a^^" 
£C<fc#T-tft<ft£«JfiB14* 5 &£- 20 
[0 06 9] U*>U CCDSattMSKcfc^B' 
= v23 bffl-)hti~C\.*2><DV. C©<fc5ftS»fti£K 

£f bP%£ btcts^-c $> o -c *>. s?£ s ? * 3 K<fc o 

•So 

[0 07 0] H7ttC««M©ffi««WttiaK>3 6K 

[0071] c (DM^ig^s* 5 ^ e <DK.mmm$i 

g£HftS£«, tg^Hlfc&mSl 2 tor. MX.BI9 30 

m&rm&) / <wti«K*>»*JME*Tai 

^£|&3§ 2 K^-T 5 &©£8UE bfcjS©*-C* s. 
[ 0 0 7 2 ] ftfc. ««Lhlfctt«. WfcJbRtfKte^T 

[0073] co«tfiR©IBS»li«^a*8ffl^fc®^ 

as i za^cm^fttafc^*^*'^ 2 Kttfck 

[0074] Wit* . @IBW>rt*RC*a»»E*i^ L ' 
"Cft *ik*dB5*- *© F *f ~ fBMHffl*ttBH 8 K 
^-r<fc5ttJ?7i£>n£©-e. .ttttttKartf***!** 
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WATTS 
[007 5] 

[&"«©$&*] 1*081 1 ©»UH*. llf^iiAK^ot 

«©$j*£ft-rs„ 

[0076] ©2W3B. *- *«*©*WP*fT 

[0077] i»#3f 3 ©#SW«. affl3B^tt*"Ftffc« 

[0078] m*a4©. jeaittWiiwaaiiT^jfiW* 1 

[0079] W^l 5 ©26W«. fi#*Sjft:*«:ft £ C i 

k^h o * * 9 ft *©^r * 

[0 0 8 0]»«86©»Wtt> *-*|.j|,****IR 
[008 1] tt#*7©*Mlitt. 2SMWI«* J fl t Jt'*"<-> 

c t tarn? -s«iti4©®T* ss±-r •& c t *w * s « 
^. it*« i * 6» *a 6 own*i mmvM&zm-r 

[0082] »*«8©*W«. MW**:KatoXt> 

[0083] WSOB 9 *-j»««©WflP*tT 
Ht^-CtSS*. »WI8iPWIW)«»**r*. 
[0084] it** 1 0©^». JMBB^tf*Ttf 

^9 tHttOJSMt**-*"*. 

[0085] M«3S 1 1 ©. *«ttW«»l*ff 9*R 
#ft < ft 0 . MM«fi£fl.-r * C i*sr * S «*. 

3S8 tisjso»»*#ta. 

[0086] 1 2©*W«. ^HSf^a^CtCftSC 

[0 0 8 7] I1N8»1 3©^M». 

[0088] t»*^ 1 4©^w«. gsaMmmw&it-? 



1 



C7) 



11 
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[a 2 ] a i <z>B»i*uHb&Btc j: <o EmmzmwiLtc 

i^K::teWS»gfcJ:tf*-*fI^©^{fc£^0T& io 

•So 



ess] mm-onu^iKWB^mivxt^MiKm 

[##©SiBJ] 

2 m^!^£)?&S 3 i^'J^f 
4 mflfcSiraigp 6 -f>/<-* 

7 mm*-* 8 sign 

1 0 ?£&K 1 615 11 i«©g|J 
12 tg^SifctfcfflU 



1] 



10 JE«K1® 





# 



(8) 



138 96 6 



14] 



mm 

u 



EkfllTiiiMi 



12 



J 



6 



[05] 



[H6] 



. i2 










SB 









d-q 



LJ. 



7a 



ucdl AVAILABLE CG» i 



C9) 
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[07] 



mm u 







fltM 











sir 



12 



55 



d-q — ► 



6a - 




5 



seta 



7a 



ttStttf 



F £ — A 3H045 M02 M09 AA12 AA27 BA42 

CA21 CA29 DA07 EA20 EA26 
EA34 

5H560 M02 BB04 BB12 CA02 DM3 
DB02 DB13 DC12 DCL3 EB01 
JJ02 XA02 

5H576 AA10 BB06 DD02 DD07 EE01 
GG01 OG02 GG04 GG05 HA04 
HB01 3324 3328 LL22 LL24 
LL41 MW2 MW4 
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